Introduction
A 1q21.1 microdeletion is a rare chromosomal change that is inherited in an autosomal dominant pattern or occurs de novo. The phenotypes of a 1q21.1 microdeletion manifest as various abnormalities such as distinctive facial features, mild to moderate developmental delay, eye problems, and microcephaly. Other findings include genitourinary abnormalities, skeletal malformation, seizure, and hypotonia [1] . Moreover, phenotypes of
Case
A 27-year-old, primigravid woman was referred to our hospital because of hydramnios and intrauterine growth restriction (IUGR) at 35 weeks and 3 days gestation. The prenatal ultrasonogram revealed hydramnios (amniotic fluid index [AFI], 29) along with a small stomach (stomach circumference, 33 mm; stomach circumference/abdominal circumference, 11.2%) and the expected body weight was 1,944 g (<3rd percentile). Fetal nuchal translucency was increased (3.5 mm) at 12 weeks and 1 days gestation, but quadruple markers at 16 weeks and 2 days of gestation were within the normal range. Amniocentesis was performed at 19 weeks of gestation. The results of the karyotype analysis and alpha-fetoprotein level measurements were normal. During a prenatal follow-up, sudden oligohydramnios (AFI, 5) was detected at 41 weeks of gestation. The neonate was delivered by emergent cesarean delivery because of fetal distress at 41 weeks and 1 days of gestation.
The neonate was a male, weighing 2,630 g (<10th percentile) at birth with a head circumference of 31 cm (<10th percentile) and height of 47 cm (10th to 25th percentile). At delivery, Apgar scores were 5 and 7 at 1 and 5 minutes, respectively. Initially, the mouth of the child was small and facial dysmorphism was suspected. The neonate could not breathe spontaneously, and oxygen saturation was less than 90%. Immediate intubation was attempted, but endotracheal intubation was not easily achieved. Despite the difficulty of intubation, spontaneous extubation occurred several times. A chest computed tomography scan was performed to evaluate tracheal stenosis, which revealed 1.1 cm stenosis of the larynx and upper part of the trachea. Therefore, tracheostomy was performed until approximately 30 days of age. Upon evaluation of facial anomalies, the values of the inferior facial and frontal naso-mental angles, which were calculated by fetal magnetic resonance imaging (MRI), were 47° and 131°, respectively. Therefore, the child was diagnosed with micrognathia (Figs. 1A and B). In the sagittal view of the brain MRI, the dorsal part of the tongue compressed the soft palate and induced airway obstruction, and glossoptosis was diagnosed based on MRI findings (Fig. 1C) . Therefore, in this case, both glossoptosis and tracheal stenosis were found, which caused the upper airway obstruction. Fundoscopy was performed to evaluate associated ocular anomalies, and persistent hyperplastic vitreous and tractional retinal detachments were diagnosed. Eight days after birth, the infant had a seizure during admission. The neonate was not sucking well and was unable to breastfeed through the bottle, so he was admitted to the Rehabilitation Department. Since then, no seizure-like activity has occurred, but marked dystonia with dyskinesia was confirmed by a rehabilitation doctor. However, there were no specific findings on additional brain MRIs and electroencephalography, nor were any observed in the esophagography and echocardiography.
Standard karyotype and chromosomal microarray analyses were performed to detect genetic disorders associated with a series of abnormal findings. A chromosome 1q21.1 microdeletion of 1.8 Mb was detected by chromosomal microarray analysis (Fig. 2) . The patient's mother had undergone surgical repair of ventricular septal defect at the age of 6 years and was administered nifedipine for chronic hypertension. Her chromosomal microarray showed no abnormal findings. The neonate's father is a 28-year-old man with a history of congenital cataract due to unknown cause. The father's chromosomal microarray showed a chromosomal 1q21.1 microdeletion of 1.8 Mb. Evaluation of the father could not be carried out because he was unwilling to participate, but no cognitive impairment or facial dysmorphism was observed. The child showed verbal, motor, and cognitive developmental delay at the age of 1 year according to the Bayley developmental test. Currently, the child is 1 year and 6 months old. He maintains a tracheostomy and feeds through a nasogastric tube. He is undergoing dysphagia therapy and neurodevelopmental treatment in a Rehabilitation Clinic and is being managed with the diagnosis of a 1q21.1 microdeletion.
Discussion
A 1q21.1 microdeletion is a rare chromosomal abnormality with a phenotype of neurological-psychiatric problems, microcephaly, epilepsy, facial dysmorphism, cataract, and thrombocytopenia absent radius syndrome [7] . In our report, the neonate was confirmed based on his IUGR and small stomach before birth, micrognathia, glossoptosis, facial dysmorphism, upper airway obstruction, eye abnormality at birth, and developmental delay at the age of 1 year. This is the first report of upper airway obstruction in a patient with a 1q21.1 microdeletion. The upper airway obstruction may have been due to both glossoptosis and tracheal stenosis.
A 1q21.1 microdeletion can be inherited in an autosomal dominant manner, and 18-50% of the cases occur de novo [6] . In general, parents who carry a 1q21.1 microdeletion have milder signs and symptoms than their children who inherit the deletion, although the deletion is the same size. The 1q21.1 microdeletion can be inherited from a parent with minimally abnormal or completely normal clinical findings, even when the proband has severe symptoms. Approximately 25% of these parents have no associated features [2, [6] [7] [8] [9] [10] . This suggests that the 1q21.1 microdeletion has reduced penetrance and variable expressivity [6] . In our case, the father showed only cataract, while the child showed more severe symptoms, particularly upper airway obstruction.
In this case, the IUGR and small stomach were observed by prenatal ultrasonogram. Because this case was complicated with hydramnios, it was difficult to properly verify the face anomaly. Microcephaly, facial dysmorphism, and eye problems were confirmed after the child was born. It is important to prepare as much as possible for any predictable concomitant problems that may be encountered during pregnancy or after childbirth. The American College of Obstetricians and Gynecologists recommends prenatal chromosomal microarray analysis for a patient with a fetus with one or more major structural abnormalities identified by ultrasonogram examination [11] . If multiple anomalies are observed in prenatal ultrasonogram, performing a chromosomal microarray in addition to the conventional chromosome test may help to diagnose the genetic disease and suspected syndrome.
In conclusion, upper airway obstruction may occur in patients with a 1q21.1 microdeletion. In the case of a newborn with upper airway obstruction, a trained pediatrician should be prepared for post-delivery airway intervention. Therefore, precise assessments of the fetus suspected as having a genetic syndrome, including a 1q21.1 microdeletion syndrome, are needed during the prenatal and postnatal periods. Appropriate management of the newborn at and after birth can be performed, leading to improved neonatal outcomes.
